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Abstract: There are no usable herbarium specimens
for the type of Alpova rubescens; therefore a lectotype
and an epitype are designated hereby to preserve
current usage of the name. As lectotype the Vittadini’s
Fig. XII E/Tab. IV (from Monographia Tubera-
cearum) was selected. The epitype chosen for A.
rubescens is a recent large collection from Liguria
(Italy). Furthermore to investigate the phylogenetic
position of A. rubescens among Alpova spp. compara-
tive 28S-rDNA gene sequence analyses were con-
ducted. The new combination Rhizopogon alexsmithii
(Trappe) Vizzini & Zotti is proposed.
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INTRODUCTION
Genus Alpova was erected by Dodge (1931) to
accommodate the single North American species A.
cinnamomeus C.W. Dodge. Zeller (1939) studied the
basidiome development of this fungus. Initially
monotypic, Alpova became one of the largest genera
of hypogeous Agaricomycetes. Since its creation the
taxonomic position and the circumscription of Alpova
has been much debated, owing to its strong relation-
ships with genera Rhizopogon Fr. emend. Tul. & C.
Tul. and Melanogaster Corda. In fact most of the
accepted species of Alpova have been segregated from
these genera by Smith and Zeller (1966), Trappe
(1975), Beaton et al. (1985) and Liu et al. (1990).
The foremost contribution toward a better circum-
scribing of genus Alpova was by Trappe (1975) in his
extensive monographic treatise. Trappe (1975) estab-
lished that A. cinnamomeus had been described
earlier as Rhizopogon diplophloeus Zeller & C.W.
Dodge and recombined it as A. diplophloeus (Zeller
& C.W. Dodge) Trappe & A.H. Sm. The species is
characterized by having a hypogeous to sometimes
emergent habit, a strict ectomycorrhizal association
with Alnus spp., solid, gelatinous gleba that turns
reddish brown when exposed to the air, smooth, thin-
walled, small, ellipsoid to oblong, hyaline to pale
brown spores, presence of clamp connections, lack of
a hymenial palisade and a layer of swollen cells in the
peridium. Trappe (1975) proposed a possible Rhizo-
pogon-Alpova-Melanogaster evolutionary lineage, with
a key to separate the three genera. He established as
the main distinguishing features the presence or
absence of a palisadic hymenium, of gel-filled glebal
chambers and of clamp connections. Rhizopogon is
characterised by a true palisadic hymenium, non-
gelified glebal chambers and lack of clamp connec-
tions, according to Trappe, while Alpova lacks a true
hymenium, has gelified glebal chambers and gener-
ally shows clamps. Melanogaster differs in the dark
brown, thick-walled spores and a distinct hilar pore.
So he emended genus Alpova by transferring there
(as subgenus Alpova sect. Rhizopogonella [A.H. Sm.]
Trappe) some species from genus Rhizopogon sub-
genus Rhizopogonella A.H. Sm., based on the absence
of a true palisade-hymenium and to the gelatinous
matrix filling the glebal cells at maturity. Trappe
(1975) accepted 15 species, mainly distributed in the
northern hemisphere.
Beaton et al. (1983) enlarged the concept of the
genus by tentatively including three new Australian
Eucalyptus-associated sequestrate species with hyaline,
smooth, obovoid spores and non-gelified glebal
chambers. However these species do not fit well the
concept of Alpova as described in Trappe’s mono-
graph (1975). Afterward Bougher and Lebel (2002)
transferred the Australian species to their new genus
Amarrendia that has close relationship to Amanitaceae
(see also Tulloss 2009). Three other species were
added by Liu et al. (1990) from China, one from
Spain (A. pseudostipitatus, Calonge and Siquier 1998)
and one from Argentina (A. austroalnicola, Nouhra et
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al. 2005). In the latest edition of the Dictionary of the
Fungi (Kirk et al. 2008) 20 Alpova species are
recognized.
Despite these contributions the delimitation be-
tween Alpova and Rhizopogon/Melanogaster is still far
from clear. Molecular data now have demonstrated
that the morphological features formerly considered
reliable markers in defining taxa of hypogeous fungi
can be inadequate for that purpose. Based on
preliminary molecular investigations, Alpova seems
to be a polyphyletic genus (Grubisha et al. 2001,
Jarosch 2001, Nouhra et al. 2005).
Among all Alpova species the rarely collected A.
rubescens (Vittad.) Trappe (5 Octaviania rubescens
Vittad.) seems to be a key taxon due to some of its
morphological features (peridiopellis and basidio-
spores) shared with both Melanogaster and Alpova.
The aim of this paper, on the basis of a recent
collection (40 basidiomes) of A. rubescens from
Liguria (Italy), is to typify the taxon (for which
original specimens are lacking or scarce and doubt-
ful) and to provide a macromicromorphological
analysis coupled with 28S-rDNA phylogenetic investi-
gations on Alpova species.
MATERIALS AND METHODS
Morphology.—Macroscopic and microscopic characters
were described from fresh specimens with a stereo micro-
scope (Leica M 205 C) and compound microscope
(Axioscope, Zeiss) respectively. The observations of micro-
scopic features are based on material mounted in distilled
water, in lactic acid plus acid fuchsine, in 5% potassium
hydroxide and in Congo red. For spores and other
structures at least 30 individuals were measured.
These abbreviations are used: Qm is the average spore
quotient (length/width ratio); Met is short for the Methuen
Handbook of Color (Kornerup and Wanscher 1967). All
examined material was deposited and kept at GDOR
(Herbarium of the Museo Civico di Storia Naturale
Giacomo Doria, Mycologia Section, Genova, Italy). Autho-
rial citations are according to the IPNI authors Website and
the Index Fungorum authors of fungal names Website.
Herbarium abbreviations follow Holmgren and Holm-
gren (1998). Color comparisons were made with Kornerup
and Wanscher (1967) and designated (Met 7A-B 2), which
indicates plate, row and color blocks.
Geographic coordinates of the area, where the species
was found, were acquired by a GPS receiver (Garmin eTrex
Summit), according to WGS 84 standard.
DNA extraction, PCR amplification and DNA sequencing.—
Genomic DNA was isolated from 1 mg dried herbarium
specimen of Alpova rubescens (GDOR 55166 M.S.N.G.) with
the DNeasy Plant Mini Kit (QIAGEN, Milan, Italy) accord-
ing to manufacturer instructions. Primers LR0R/LR6
(Vilgalys and Hester 1990; Vilgalys lab unpubl, http://
www.botany.duke.edu/fungi/mycolab) were used for 28S-
rDNA amplification. Amplification reactions were per-
formed in PE9700 thermal cycler (Perkin-Elmer, Applied
Biosystems) in a 25 mL reaction mixture with these final
concentrations or total amounts: 5 ng DNA, 13 PCR buffer
(20mM Tris/HCl pH 8.4, 50 mM KCl), 1 mM each primer,
2.5 mM MgCl2, 0.25 mM of each dNTP, 0.5 unit of Taq
polymerase (Promega). The PCR program was 3 min at 95 C
for 1 cycle; 30 s at 94 C, 45 s at 50 C, 2 min at 72 C for 35
cycles, 10 min at 72 C for 1 cycle. PCR products were
resolved on a 1.0% agarose gel and viewed by staining with
ethidium bromide. PCR products were purified with the
AMPure XP kit (Beckman) and sequenced by DiNAMY-
CODE srl (Torino, Italy). The sequences were assembled
and edited with the phred/phrap/consed software suite
(http://www.phrap.org). A primer pair was designed to
resequence a fragment spanning positions 520–620, corre-
sponding to the overlapping region between LR0R/LR6’s
sequence results, to confirm unsure reads. The sequence
has been deposited in GenBank.
Sequence alignment and phylogenetic analysis.—Alpova
rubescens sequence first was aligned manually to TreeBase
study No. S2162/M4103 (Desjardin et al. 2008) to establish
its relationships within the Boletales. Sequences from A.
alexsmithii (EU669329 and EU669327), A. diplophloeus
(AF352035 and AF071454), A. olivaceotinctus (AF352036)
and Alpova trappei (AF071456) were retrieved from
GenBank and manually added. A. austroalnicola sequences
(AY377574 and AY377575), even if available in the public
database, which were not included in this dataset because
they were too short.
Phylogenetic analyses were performed on a Linux cluster in
Dpt. Informatics at University of Torino. The model of
evolution used in the phylogenetic analyses was determined
with Modeltest 3.7 (Posada and Crandall 1998). Bayesian
metropolis-coupled Markov chain Monte Carlo analysis was
performed with the GTR+I+G model of evolution as
implemented in MrBayes 3.1.2 (Huelsenbeck and Ronquist
2001). Markov chains were run 10 000 000 generations with
the sampling frequency set every 1000th generation; all other
parameters were used at the default settings. Burn-in value set
to 25% of sampled trees was used to calculate the parameters
and trees summarization. Maximum likelihood (ML)
searches also were conducted with PAUP* 4.0b10 (Swofford
2000) under a GTR+I+G model of sequence evolution
determined with the Akaike information criterion as calcu-
lated by Modeltest with the starting tree(s) obtained via
stepwise addition, randomized addition sequence and tree-
bisection-reconnection (TBR) as branch-swapping algorithm.
To better resolve the phylogenetic placement of A.
rubescens among Alpova species a smaller dataset of LSU
from all Alpova spp. (A. alexsmithii, A. austroalnicola, A.
diplophloeus, A. olivaceotinctus and Alpova trappei) and
related species was obtained from GenBank. The sequence
of Boletus edulis EU522822 was included as outgroup.
Sequences were aligned with MUSCLE (with parameter
2maxiters 5 2sv 2weight1 henikoffpb 2weight2 heni-
koffpb 2diags1 2diags2) (Edgar 2004), and the resulting
912 bp long alignment was slightly edited with JalView 2.3
(Waterhouse et al. 2009).
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Neighbor joining (NJ) and ML searches both were
performed with PAUP*. The Kimura two-parameter (K2P)
method for superimposed mutations were used for NJ
analyses. Robustness of the internal branches was evaluated
by bootstrap analysis (1000 runs). ML analysis (ML) was
performed with the GTR + I + G model and the same
parameters used before. Bayesian inference was obtained
with MrBayes using the same parameters described above.
The phylogenetic trees were viewed and edited with FigTree
(http://tree.bio.ed.ac.uk/software/figtree). The align-
ments and phylogenetic trees were deposited in TreeBase
(www.treebase.org) under study accession No. S10550 and
also are available from the authors upon request. Searches
for the most similar sequences in sequence databanks were
performed by the NCBI BLAST algorithm (Altschul et al.
1997).
TAXONOMY
Alpova rubescens (Vittad.) Trappe, Beihefte zur Nova
Hedwigia 51:294 (1975)
Octaviania rubescens Vittad., Monographia Tubera-
cearum: 18 (1831)
Hyperrhiza rubescens (Vittad.) Rabenh., Deutschlands
Kryptogamenflora 1:293 (1844)
Melanogaster rubescens (Vittad.) Tul. & C. Tul., Fungi
Hypogaei: Histoire et Monographie des Cham-
pignons Hypoge´s: 96 (1851)
Lectotypus (selected here): Vittadini, Monographia
Tuberacearum, Fig. XII E/Tab. IV (1831) FIG. 1
Epitypus (designated here): Italy, Liguria, Savona,
Cairo Montenotte, Cascinazza, in a Fagus sylvatica
forest, 02 Oct. 2008, leg. S. Roveta, GDOR 55166
M.S.N.G.
Description of the epitype (Ligurian collection) FIG. 2a–g
Basidiomes (1.5)3.5(6) cm diam, globose to sub-
globose-ellipsoid, usually regular to gibbous, mottled,
sometimes lobed or slightly flattened, reniform,
without rhizomorphs (FIG. 2a, b). Peridium thick
and tough, not or hardly separable from the gleba,
dull, initially reddish brown (M 6–7 D–E 7–8),
bruising purplish brown with age (M 8 E 7–8, 9 E
7–8), smooth. Gleba initially white, becoming reddish
at maturity (FIG. 2c). Chambers from spherical to
oval, 200–1100 mm, at first empty becoming filled and
gelatinized with slimy brownish contents. Tramal-
plates whitish, irregular, 20–1000 mm thick. Odor
strongly alliaceous, persistent and reminiscent of
Tuber magnatum. Peridiopellis variable, 300–1400 mm
thick, externally red-brown, yellow toward the inner
part (FIG. 1d, e); exoperidium composed of more or
less interlaced and filamentous hyphae (3–10 mm
diam) characterized by club-shaped enlargements,
with brown parietal pigment; endoperidium consist-
ing of irregular globular and polyhedral cells (10–
25 mm). Hyphae of the tramal-plates are 6–8 mm diam
and present clamp connections. Spores(9–)10–13.5
(–14) 3 4–5 mm, on average 11.53 3 4.36 mm, Qm 5
2.64, narrowly oblong, ellipsoid or cylindrical, ortho-
tropic, thin-walled, hyaline or pallid yellow-green (M 2
A 3–4 B 5–4) in KOH, with homogeneous contents or
with 1–2 guttules, with an obtuse, rounded poreless
apex and a broadly truncate base, sometimes irregu-
larly constricted (FIG. 2f), often with a ribbon-like 2–
6 mm long, abruptly tapering hyaline vestigial append-
age of sterigma (FIG. 2g). Basidia not forming a true
hymenium, but borne in fascicles or tufts, soon
collapsed, clavate, 20–45 3 7–10 mm, 4–8-spored.
Habitat. Terrestrial, hypogeous, in small groups of
4–7 basidiomes, under Fagus sylvatica L., October.
Material examined. Cascinazza, Cairo Montenotte
(Savona, northwestern Italy), 8.399363uE, 44.393336uN
(WGS-84, GPS coordinates in decimal degrees), 780 m
in a beech wood of tall deciduous trees, 2 Oct 2008
(GDOR 55166 M.S.N.G.). The area where fungi were
found extends about 1200 m2; more than 40 ba-
sidiomes were collected.
DNA sequencing and analyses.—The primer pair
LR0R/LR6’s successfully amplified target DNA from
the Alpova rubescens GDOR 55166 M.S.N.G. speci-
men. Sequence assembly yielded 1125 bp long
fragment. The sequence was deposited in GenBank
(accession No. GQ477440). It shares 86–94% similar-
ity with previously published sequences of Alpova
species. The lower similarity was found with Alpova
alexsmithii EU669329 (86% on 909 bp stretch),
whereas the higher similarity was found with Alpova
diplophloeus AF071454 and Alpova trappei AF071456
(94% on 894 bp stretch).
In BLASTN analyses the A. rubescens 28S-rDNA
sequence as query, Alpova species or related genera
(Rhizopogon, Melanogaster) were not found among
the first 100 sequences producing significant align-
ments. The top three most similar sequences
retrieved by BLAST were Paxillus vernalis AY645059
FIG. 1. Octaviania rubescens (Fig. XII E/Tab. IV, from
Monographia Tuberacearum, lectotypus). a. Sectioned
basidiome. b. Spores.
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(score 1692, query coverage 98%, e-value 0.0, max
ident. 94%), Hydnomerulius pinastri DQ534667
(score 1673, query coverage 98%, e-value 0.0, max
ident. 94%) and Boletinellus merulioides AY684153
(score 1638, query coverage 98%, e-value 0.0, max
ident. 94%). Alpova trappei AF071456 only ranks at
position 250 (score 1377, query coverage 79%, e-value
0.0, max ident. 94%).
The first phylogenetic study aimed to place A.
rubescens and closest species in the context of the
boletaceous genera. A. rubescens, A. diplophloeus, A.
alexsmithii Trappe, A. olivaceotinctus (A.H. Sm.)
FIG. 2. Alpova rubescens (epitypus). a, b. Basidiomes. c. Gleba: chambers and tramal plates. d, e. Peridiopellis. f, g. Spores.
Bars: a, b 5 30 mm; c 5 1 mm; d, e 5 20 mm; f, g 5 10 mm.
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Trappe and A. trappei Fogel partial 28S-rDNA
sequences were added manually to TreeBase study
No. S2162/M4103 (Desjardin et al. 2008), chosen
because it is recent and includes many species.
Bayesian inference consensus tree (10 000 000 gen-
erations, FIG. 3) of the dataset shows the A. rubescens
placement among the Paxillineae (0.58 posterior
probability) and not among Suillineae, although its
relation to the A. trappei group or to the A.
diplophloeus remains unresolved. These phylogenetic
relationships also are confirmed by ML analysis,
which also draws a link between A. rubescens and
the group formed by A. trappei and Melanogaster
species (data not shown).
A second dataset of 16 taxa, encompassing Alpova
spp. sequences and other related species, was built to
better resolve A. rubescens placement among genus
Alpova. NJ (FIG. 4), Bayesian inference and maximum
likelihood analyses (data not shown) showed a
congruent tree topology. In this topology A. rubescens
clusters as a sister group of the paxilloid clade,
including the A. diplophloeus–A. austroalnicola and
Melanogaster species–Alpova trappei complexes, but
no boostrap or posterior probabilities values supports
such grouping. A. alexsmithii and A. olivaceotinctus
cluster in the Suillineae together with Rhizopogon and
Suillus.
DISCUSSION
Distribution and typification of Octaviania rubes-
cens.—While conducting taxonomic studies on
Alpova we realized that the typification of this
European species is necessary to advance morpholog-
ical and phylogenetic knowledge. Since the original
description, A. rubescens has been collected rarely
(e.g. Knapp 1954, Svrcˇek 1958, Tabare´s and Rocab-
runa 1991, Calonge and Pasaba´n 1993, Martı´n and
Llimona 1994, Ruini 1995, Montecchi and Sarasini
2000, Kreisel 2001, Gori 2005, Tkalcˇec et al. 2005,
Rubio et al. 2006). It is well characterized in having
long spores and growing under Fagaceae (Quercus,
Castanea and Fagus).
In the protolog Vittadini (1831) listed two collec-
tion localities for Octaviania rubescens (‘‘In sylvis circa
Carbonara in Laumellina, et prope Torre d’Isola in
agro ticinensi obvius’’), but he did not designated a
type. Over the years Vittadini’s collections of hypo-
geous fungi were dispersed in numerous herbaria; it is
well known that he sent specimens to several
contemporaries such as the Tulasne brothers in Paris
and Fries in Uppsala. Mattirolo (1907) enlisted the
cooperation of several herbarium directors to reas-
semble Vittadini’s material in his home institution at
TO (Herbarium Orti Botanici Taurinensis, University
of Torino). Vittadini’s original specimens are pre-
served at TO and PAD, according to Stafleu and
Cowan (1986); so we checked the O. rubescens
collections at these herbaria. At TO the collection
cited by Mattirolo (1907) and studied by Lange
(1956) is lacking. At PAD there is a specimen named
O. rubescens but without collecting data or any
indication on its origin (Rossella Marcucci, curator,
pers comm), and so it cannot be assured with
certainty whether that specimen represents original
material. Therefore we also decided to investigate the
other putative original collections reported by Lange
(1956) at PC and UPS. At PC the mixed Vittadini’s
collection of Octaviania rubescens (reported as
Melanogaster), cited by Lange (1956) as present in
Tulasne’s herbarium, is unobtainable (no reply from
the curator after repeated requests). However we
located a collection (F-166083, Herb. Fries; FIG. 5) in
the herbarium of Uppsala University (UPS) surely
made by Vittadini and consisting of four specimens.
Microscopy analysis of this material revealed that the
largest basidiome, to the left in the picture (FIG. 5a),
has brown and thick-walled spores 9.5–11(–12.5) 3 5–
5.5 mm, and in our opinion it could represent a
Melanogaster. The three other basidiomes (FIG. 5b, c,
d) have light-colored and slender spores, 9.5–12 3
3.5–4 mm, and they are surely O. rubescens. However
we think that it is not advisable to select these
specimens as a lectotype because (i) the material is
scarce and part of a mixed collection and is
inadequate for accurate taxonomic interpretation
and (ii) it cannot be assured with certainty that
Vittadini’s specimens of O. rubescens were collected
before the species was described. Given the impossi-
bility of definitely selecting a lectotype from any of
Vittadini’s herbarium material, we decided to desig-
nate Vittadini’s Fig. XII E/Tab. IV (in Monographia
Tuberacearum, 1831), which definitely was drawn
after original material, as the lectotype for this species
and at the same time to select our recent Italian
collection as the epitype. A longitudinally sectioned
basidiome and five basidiospores are illustrated (Plate
XIIE) (FIG. 1). Our collection was chosen as epitype
because it agrees well with the original diagnosis, as
well as with recent descriptions by several authors
(Knapp 1954, Trappe 1975, based on Mattirolo’s
collections; Ruini 1995, Montecchi and Sarasini 2000,
Gori 2005). In addition we are convinced that a
modern and large collection of well known origin will
assure further microscopic and molecular investiga-
tions on this species.
Molecular speculation on the phylogenetic position of
A. rubescens.—Phylogenetic investigations of Rhizo-
pogon/Boletales relationships by Grubisha et al. (2001)
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and Jarosch (2001) have shown that Alpova diploph-
loeus relates to the boletoid radiation (corresponding
to Boletineae + Paxillineae sensu Jarosch 2001 and
Binder and Hibbett 2006) or to the Paxillineae in the
Melanogastraceae respectively whereas the Rhizopogon-
related A. olivaceotinctus, species placed by Trappe
(1975) in Alpova subgen. Alpova sect. Rhizopogonella,
clusters in the suilloid radiation (Suillineae) (Bruns et
al. 1998, Kretzer and Bruns 1999, Grubisha et al. 2001,
Jarosch 2001, Jarosch and Besl 2001) in the Rhizopo-
gonaceae. On the basis of these data Grubisha et al.
(2001) suggested that Alpova might not be mono-
phyletic but recognized the need for new studies
including more taxon sampling; in addition they
transferred A. olivaceotinctus back to Rhizopogon,
where it originally had been described as R.
olivaceotinctus A.H. Sm. (Smith and Zeller 1966).
The present study aimed to investigate the position
of A. rubescens in the Boletales and to compare
phylogenetic relationships among A. rubescens and
all Alpova species for which sequences are available in
GenBank. Based on our results (FIGS. 3, 4), Alpova is
clearly polyphyletic. A. olivaceotinctus and A. alex-
smithii, placed by Trappe in sect. Rhizopogonella, fall
within the Suillineae, whereas A. rubescens, A.
diplophloeus, A. austroalnicola and A. trappei cluster
r
FIG. 3. Consensus tree derived from Bayesian phylogenetic inference of A. rubescens (Vittad.) Trappe 28S ribosomal RNA
partial gene, obtained in this study, manually aligned to the existing TreeBase study No. S2162/M4103 (Desjardin et al. 2008).
Numbers above branches are posterior probabilities derived from 10 000 Markov chain Monte Carlo sampled trees. The tree is
unrooted. Bar 5 posterior probability.
FIG. 4. Evolutionary relationships of A. rubescens and related species inferred by neighbor joining. The Kimura two-
parameter model was used for pairwise distance measurement. Bootstrap values above 50% are indicated (1000 replicates) at
nodes, followed by Bayesian posterior probability where available. Boletus edulis EU522822 was used as outgroup taxon to root
the tree. Bar 5 Kimura distance.
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within the Paxillineae. As regards A. diplophloeus and
A. austroalnicola, the two Alnus-associated species,
they seem to be closely related and appear as sister
group of the clade comprising A. trappei and
Melanogaster spp. (FIG. 4).
A. rubescens occupies a distinct position: in our
phylogenetic trees (FIGS. 3, 4). It clearly is not related
to A. diplophloeus, type of genus Alpova (Trappe
1975), or to other Alpova species. These weak
relationships are never supported by bootstrap or
posterior probability values. A. rubescens may repre-
sent a new phyletic line of hypogeous Paxillineae
probably distinctive enough to warrant the erection of
a new genus. Hence the concept of Alpova will have to
be reverted to the strict sense of its original descrip-
tion (Dodge 1931) and therefore intended and used
for the species characterized by small spores lacking
persistent rests of sterigmata, peridiopellis with a layer
of inflated, swollen elements and close ectomycor-
rhizal association with Alnus. This concept would
include only two morphologically similar species, A.
diplophloeus and A. austroalnicola. A. rubescens shares
peculiar characters of both Melanogaster (large spores
with long rests of sterigmata, strong odor, and
association with Fagaceae) and Alpova s.s. (pale
spores, pseudoparenchimatic endoperidium), sup-
porting its basal position to both the genera.
These data and speculations here are considered
provisional because too few taxa have been investi-
gated sufficiently and more species and specimens
still have to be studied and sequenced to make a more
accurate interpretation or a definitive statement. An
increased taxon sampling is needed to improve
phylogenetic inference on the polyphyly of the non-
suilloid Alpova species.
A. alexsmithii has to be transferred to Rhizopogon;
the molecular evidence also is supported by its
Rhizopogon-like features as the strict association with
conifers and the presence of a rudimental hymenium,
as inferred from Trappe (1975). It is likely that in
future studies additional Alpova species from Alpova
subg. Alpova sect. Rhizopogonella will have to be
removed from that genus and placed in genus
Rhizopogon as well.
We propose this new combination:
Rhizopogon alexsmithii (Trappe) Vizzini & Zotti,
comb. nov.
MycoBank MB515248
Basionymum: Alpova alexsmithii Trappe, Beih. Nova
Hedwigia 51:298 (1975).
ACKNOWLEDGMENTS
The Associazione tartufai e tartuficoltori liguri, S. Roveta
and his dog, Luna, are gratefully acknowledged. Compagnia
di San Paolo financed the research of Stefano Ghignone.
LITERATURE CITED
Altschul SF, Madden TL, Scha¨ffer AA, Zhang J, Zhang Z,
Miller W, Lipman DJ. 1997. Gapped BLAST and PSI-
BLAST: a new generation of protein database search
programs. Nucleic Acids Res 25:3389–3402.
Beaton GW, Pegler D, Young TWK. 1985. Gasteroid
Basidiomycota of Victoria state, Australia VIII: addi-
tional species. Kew Bull 40:827–842.
Binder M, Hibbett DS. 2006. Molecular systematics and
biological diversification of Boletales. Mycologia 98:
971–983.
Bougher N, Lebel T. 2002. Australasian sequestrate (truffle-
like) fungi XII. Amarrendia gen. nov.: an astipitate,
sequestrate relative of Torrendia and Amanita (Amani-
taceae) from Australia. Aust Syst Bot 15:513–525.
Bruns TD, Szaro TM, Gardes M, Cullings KW, Pan JJ, Taylor
DL, Horton TR, Kretzer AM, Garbelotto M, Li Y. 1998.
A sequence database for the identification of ectomy-
corrhizal basidiomycetes by phylogenetic analysis. Mol
Ecol 7:257–272.
Calonge FD, Pasaba´n PM. 1993. Nuevos datos sobre los
hongos hipogeos de Espan˜a V. Registro de nueve citas
nuevas. Bol Soc Micol Madrid 18:41–57.
———, Siquier JL. 1998. Alpova pseudostipitatus sp. nov.
(Gasteromycetes) from Majorca (Spain). Bol Soc Micol
Madrid 23:91–96.
Desjardin DE, Wilson AW, Binder M. 2008. Durianella, a
new gasteroid genus of boletes from Malaysia. Mycolo-
gia 100:956–961.
Dodge CW. 1931. Alpova, a new genus of Rhizopogonaceae,
with further notes on Leucogaster and Arcangeliella.
Ann Mo Bot Garden 18:457–463.
FIG. 5. Octaviania rubescens. Vittadini’s mixed collection
(Herb. Fries) located at UPS. a. Melanogaster sp. b, c, d.
O. rubescens.
974 MYCOLOGIA
Edgar RC. 2004. MUSCLE: multiple sequence alignment
with high accuracy and high throughput. Nucleic Acids
Res 19:1792–1797.
Gori L. 2005. Funghi ipogei della lucchesia, di altre
province italiane e dall’estero. Lucca: Pacini Fazzi.
314 p.
Grubisha LC, Trappe JM, Molina R, Spatafora JW. 2001.
Biology of the ectomycorrhizal genus Rhizopogon V.
Phylogenetic relationships in the Boletales inferred
from LSU rDNA sequences. Mycologia 93:82–89.
Holmgren PK, Holmgren NH. 1998 (continuously up-
dated). Index Herbariorum: a global directory of
public herbaria and associated staff. New York Botani-
cal Garden Virtual Herbarium. http://sweetgum.nybg.
org/ih/ (accessed 14 Oct 2009).
Huelsenbeck JP, Ronquist F. 2001. MrBayes: Bayesian
inference of phylogeny. Bioinformatics 17:754–755.
Jarosch M. 2001. Zur molekularen Systematik der Boletales:
Coniophorineae, Paxillineae und Suillineae. Bibl Mycol
191:1–158.
———, Besl H. 2001. Leucogyrophana, a polyphyletic genus
of the order Boletales (Basidiomycetes). Plant Biol 3:
443–448.
Kirk PM, Cannon PF, Minter DW, Stalpers JA. 2008.
Dictionary of the Fungi. 10th ed. Wallingford, UK:
CAB International. 784 p.
Knapp A. 1954. Die Europa¨ischen Hypogaeen-Gattungen
und ihre Gattungstypen. Die Gattungstypen der Mela-
nogastraceae. Schweiz. Z Pilzk 32(8):117–130.
Kornerup A, Wanscher JH. 1967. Methuen handbook of
color. London: Methuen & Co. Ltd. 252 p.
Kreisel H. 2001. Checklist of the gasteral and secotioid
Basidiomycetes of Europe, Africa and the Middle East.
O¨sterr Z Pilzk 10:213–313.
Kretzer AM, Bruns TD. 1999. Use of atp6 in fungal
phylogenetics: an example from the Boletales. Mol
Phylogenet Evol 13:483–492.
Lange M. 1956. Danish hypogeous macromycetes. Dansk
Bot Arkiv 16:1–84.
Liu B, Tao K, Chang M-C. 1990. New species and new
records of hypogeous fungi from China III. Acta Mycol
Sin 9:25–30.
Martı´n MP, Llimona X. 1994. Gasteromycetes checklist of
the northeastern Iberian Peninsula and Balearic
Islands. Mycotaxon 51:289–312.
Mattirolo O. 1907. Gli autoptici di Carlo Vittadini e la loro
importanza nello studio della idnologia. Atti Congresso
dei naturalisti Italiani 15–19 Set 1906. Milano: Tipo-
grafia degli Operai. 7 p.
Montecchi A, Sarasini M. 2000. Funghi ipogei d’Europa.
Associazione Micologica Bresadola, Fondazione Centro
Studi Micologici. Vicenza. 714 p.
Nouhra ER, Domı´nguez LS, Becera AG, Trappe JM. 2005.
Morphological, molecular and ecological aspects of the
South American hypogeous fungus Alpova austroalni-
cola sp. nov. Mycologia 97:598–604.
Posada D, Crandall KA. 1998. Modeltest: testing the model
of DNA substitution. Bioinformatics 14:817–818.
Rubio E, Miranda MA, Linde J, Sua´rez A, Garcı´a F, Juste P.
2006. Cata´logo provisional de hongos hipogeos de
Asturias y posibles fitobiontes asociados. Rev Catalana
Micol 28:1–40.
Ruini S. 1995. Un raro gasteromicete ipogeo semisconos-
ciuto: Alpova rubescens (Vitt.) Trappe 1975. Riv Micol
38:133–138.
Smith AH, Zeller SM. 1966. A preliminary account of the
North American species of Rhizopogon. Mem NY Bot
Garden 14:1–178.
Stafleu FA, Cowan RS. 1986. Taxonomic literature. Vol. VI.
2nd ed. Utrecht, the Netherlands. 926 p.
Svrcˇek M. 1958. Melanogastrales. In: Pila´t A, ed. Flora CSR,
Gasteromycetes. Cˇescoslovenska´ Akademie Ved. Praha.
p 527–546.
Swofford D. 2000. PAUP*: phylogenetic analysis using
parsimony (*and other methods). Version 4.0b7a.
Sunderland, Massachusetts: Sinauer Associates.
Tabare´s M, Rocabruna A. 1991. Aportacio´n al conocimiento
de los hongos de la Sierra de Collserola y zonas
pro´ximas (Catalunya) II. Butl Soc Catalana Micol 14–
15:87–98.
Tkalcˇec Z, Mesˇic´ A, Antonic´ O. 2005. Survey of the gasteral
Basidiomycota (Fungi) of Croatia. Nat Croat 14(2):99–
120.
Trappe JM. 1975. A revision of the genus Alpova with notes
on Rhizopogon and the Melanogastraceae. Beih Nova
Hedwigia 51:279–309.
Tulloss RE. 2009. Notes on Amanita section Caesareae,
Torrendia and Amarrendia (Agaricales, Amanitaceae)
with provisional division into stirpes and world key to
species of the section. http://www.eticomm.net/,ret/
amanita/key.dir/hemibkey.pdf
Vilgalys R, Hester M. 1990. Rapid genetic identification and
mapping of enzymatically amplified ribosomal DNA
from several Cryptococcus species. J Bacteriol 172(8):
4238–4246.
Vittadini C. 1831. Monographia tuberacearum. Milano:
Felicis Rusconi. 88 p.
Waterhouse AM, Procter JB, Martin DMA, Clamp M, Barton
GJ. 2009. Jalview—a multiple sequence alignment
editor and analysis workbench. Version 2. Bioinfor-
matics 25:1189–1191.
Zeller SM. 1939. Developmental morphology of Alpova.
Oregon State Monographs. Stud Bot 2:1–20.
VIZZINI ET AL.: TYPIFICATION OF OCTAVIANIA RUBESCENS 975
